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2. Description of the LAURA Code
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Table 1: Initial LAURA Subroutine Elapsed Times-1000 Steps

Subroutine
Elapsed
Time

Percentage Comment

gatface 230.2 20.8 place central defined-slab data into slab face arrays

drv 151.5 13.7 Roe averaging of characteristic variables

invflx 100.4 9.1 compute inviscid component of flux:

dirswp 97.43 8.8 manage slab data placement and direct the sweep along
the slabs

gatgeoa 94.79 8.5 gather geometry data for the current slab into the current
face

minmod 94.37 8.5 calculate minmod of two vectors, element by element

dropone 74.91 6.8 moveslabdatafrom onelocalslabto anotherlocalslabin
the sliding window

gatscta 59.47 5.4 gather slab data from local slab 3 into the global array or
scatter data from the global array into the local array.

limiter 32.30 2.9 limits changes in the characteristic variables via minmod

total 1109.0 1.000 total elapsed time
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Table 2: Perfex-derived Memory Statistics

Statistic Description

L1 Cache Line Reuse Average number of times that a primary data cache line is used
after it has been moved into the cache.

L2 Cache Line Reuse Averagenumberof timesthatasecondarydatacacheline is used
after it has been moved into the cache.
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L1 Data Cache Hit Rate Fraction of data accesses which are satisfied from a cache line
already resident in the primary data cache.

L2 Data Cache Hit Rate Fraction of data accesses which are satisfied from a cache line
already resident in the secondary data cache.

Time accessing memory/
Total time

Total of the typical costs of graduated loads, graduated stores,
primary data cache misses, secondary data cache misses, and
TLB misses divided by the total program run time.

Table 3: Selected SGI Event Counters -Initial LAURA-300 Steps

 Reported Event Estimated Event Cost (sec)

Cycles 921.3

Primary data cache misses 334.2

Memory Loads 274.5

Floating point instructions 164.2

Memory stores 137.1

Quadwords written back from primary data cache 132.6

Decoded branches 58.2

Secondary data cache misses 37.7

Quadwords written back from scache 12.3

TLB misses 9.6

Table 2: Perfex-derived Memory Statistics

Statistic Description
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4. LAURA Optimization
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Statistics

Graduated loads & stores/floating point instruction 2.2

L1 Cache Line Reuse 10.0

L2 Cache Line Reuse 73.2

L1 Data Cache Hit Rate 0.909

L2 Data Cache Hit Rate 0.986

Time accessing memory/Total time 0.860

MFLOPS (average per process) 34.7

Table 3: Selected SGI Event Counters -Initial LAURA-300 Steps

 Reported Event Estimated Event Cost (sec)
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Table 4: LAURA Elapsed Times (seconds) for 1000-Step Problem

subroutine Initial Version Final Version Improvement

gatface 230.200 204.878 25.322

drv 151.500 150.743 0.757

invflx 100.400 98.593 1.807

dirswp 97.430 100.548 -3.118

gatgeoa 94.790 94.316 0.474

minmod 94.370 0.000 94.370

dropone 74.910 0.599 74.311
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Table 4: LAURA Elapsed Times (seconds) for 1000-Step Problem

subroutine Initial Version Final Version Improvement
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